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NOTICE

The results of the OAST Research, Technology, and Engineering
- Workshop which was heid at the National Conference Center, Wiliamsburg,
- Virginia, October 8-10, 1985 are contained in the following reports:

VOL 1 Executive Summary

VOL 2 Space Structure (Dynamics and Controi) |
‘“\';::KL.. E ;;:E’.;“'_é !‘%"r""g‘:m“"* |
VOL 4 Space Environmental Effects

VOL 5 Energy Systems and Therma! Management

VOL6  information Systems |
1 VOL7  Automation and Robotics ?
VOL8  in-Space Operations

Copies of these reports may be obtained by contacting:

Commercial Teiephone: (804) 865-4834
Federal Telephone System: 928-4834
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FOREWORD

Within NASA, the Office of Aeronautics and Space Technology (OAST) has the
responsibility for timely development of needed new technologies. Traditionally, the
development of new concepts, new materials, designs, and engineering techniques for
aeronautics has been accomplished in close cooperation with the aircraft industry and
with the great American universities. On the other hand, NASA, as the primary user of

space flight, has been its own principal customer for new space technologies.

A new era of permanent presence in space is beginning with the Space Starion.
This permanent presence will permit and promote commercial ventures and privately

funded research in the tradition of university/industry cooperation.

The RT&E workshop in Williamsburg represents a significant milestone for
NASA and the space engineering community. It marked the initiation of a long-term
program of outreach by NASA 0 focus the needs of universities, industry, and
government for in-space experiments and to begin building a strong national user

constituency for space research and engineering.

Tﬁese proceedings represent a “first-cut® planning activity to involve universities.
industry, and other 30ver'nment agencies with NASA to establish structure and content
for a national in-space RT&E program. More interactions are needed - more workshops
will follow. Program adjustments will be made. A truly national program will evolve,
and its beginnings are presented here with the hope and determination needed to make it

a program we can all take pride in.

- Raymond Colladay



INTRODUCTION

Among the purposes of the Research, Engineering, and Technology Workshop, an
interest in validating the RT&E theme concept has some direct effect on the form of
these proceedings. The original five themes, which were themselves a target for
validation or recomr;xeded changes, have become seven. During preparations for the
workshop, the submitted papers and attendance plans made it evident that the fifth
"theme”, In-space Operations, was too broad, and would need to be split. As the
workshop got underway, a further spiit occurred, brought about by the different levels
of maturity, and needs for technology planning in several sub-disciplines. Thus, these
proceedings are presented under seven themes. The volume of presentations, and the
quantity of information generated by the individual panel summaries has led to the

decision to prepare the proceedings in several volumes.

The first volume is an executive summary and includes the summary presentations made
by the panel co-chairmen in the final plenary session. The accompanying seven volumes.
of which this is one, each represent a specific "theme”, and include the un-edited
original presentation material used in that particular panel workshop. Each of these
separate "theme" volumes also include the Foreword, the general Summary and
Conclusions, and the Chairman’s presentation charts and narrative summary. Thus, each
should represent a seif-standing volume to reflect the proceedings relevant to its
respective Panel deliberations and output, as well as the reflection in the general

Workshop results.




WORKSHOP THEME

Space Structure (Dynamics and Control )

-=-Advanced Structural Concepts
==Structural Dynamics
—-=Advanced Control Concepts
-=Structure/Control Interaction

-=Structure/Control Sensors



SUMMARY AND CONCLUSIONS

NASA's In-Space Research, Technology, and Engineering (RT&E) Workshop
brought together representatives of the university community, private sector, and
government agencies to discuss future needs for in-space experimeénts in support of
space technology development and the derivative requirements for space station facilities

to support in-space RT&E.

The workshop provided an excellent forum for establishing an interactive process
for building a national in-space experiments program. [t enabled NASA to present to
the user community (university and private sector) experiment concepts for NASA's
technology development activities in support of future space missions. The meetings also
began a process by which industry and university researchers will be able to bring their

own TDM requirements to NASA's planning process.

This conference reached three primary goals: first, it expanded and validated
NASA’s in-space experiment theme areas, including Space Structure (Dynamics and
Control), Space Environmental Effects, Fluids Management, Energy Systems and
Thermal Management, Automation and Robotics, Information Systems and In-Space
Operations; second, it began the development of a user cbmmunity network which will
interface with NASA throughout the lifetime of the in-space experiment program; and
third, it formed the basis for the establishment of on-going working groups which will

continue to interest and coordinate requirements for in-space RT&E activities.

As an adjunct to the conference, NASA/OAST announced plans to initiate a
long-term program to encourage and support industry and university experiments.

NASA's modest investment in this program is initially targeted for generating experiment
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ideas and concepts. It is anticipated that this base of concepts will lead to cooperatively
funded experiments between NASA, industry, and academia and thereby, begin to build

an active in-space RT&E program.

Several key points emerged from this conference regarding the adequa;y of the
TDM data base that should be addressed in future planning activities. First, many of
the experiments could be performed on the ground, i.e., they do not justif Yy a space
experiment. Secondly, many of the experimeats address near-term or current
applications and do not take into account advanced system requirements. The TDM dara
base must look beyond extensions of current programs to reflect future needs and trends
to have an effective and useful impact on space station planning and design. This wiil

require increased input from industry and university researchers and engineers.

In order to address these concerns, it is imperative that a long-range planning
view be taken in which industry and university researchers heip NASA derive the
technology development program. The following recommendations have been deveioped

on the basis of the workshop:

1. Development of an on-going RT&E university and industry advisory group;

2. Continuation of in-space RT&E symposia to act both as outreach mechanisms
and as working sessions to refine the TDM data base;

3. Development of an RT&E information clearinghouse;

4. Development and continuation of the new experiments outreach activity
announced at the RT&E workshop;

5. Development of an “"impacts assessment group” which will focus its energy on
identifying experiment accommodation requirements to impact the design of

in-space facilities, i.e., space station and others.



If carried out, these recommendations constitute movement toward development
of an effective NASA/industry/university partnership in a National In-Space RT&E
Program. This will also enable NASA/OAST to have an effective voice in space station
planning, which is essential toward the success of a future in-space activities. The
workshop, by promoting the process of NASA/industry/univérsity interactions and by
pointing out concerns with the developing TDM data base has provided an important

first step towards a successful long-term space technology development effort.
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SPACE STRUCTURE
(DYNAMICS AND CONTROL)
SUMMARY
Samuel L. Venneri

The experiments presented to the panel were under five key technology areas as follows:

1. COMPONENT TECHNOLOGY
- SENSORS
- ACTUATORS
2. - CONTROL STRUCTURE INTERACTION
- CONTROL TECHNOLOGY
- STATION KEEPING
- MANEUVERS
- POINTING
3. SPACE STATION DYNAMIC CHARACTERIZATION

- DYNAMIC MODELLING

4. SPACE STATION CONSTRUCTION TECHNOLOGY
- MATERIAL BEHAVIOR

- ASSEMBLY
- DEPLOYMENT

5. - ADVANCED STRUCTURAL CONCEPTS




To identify technology gaps in the proposed experiments, an experiment/technology
matrix was formed for all the experiments proposed. The experiment/technology
matrices plus member opinions were used to develop a list of technology gaps. The
Committee felt that validation of proposed Space Station IOC structure, including
construction techniques, utility integration, and long-term integrity was not adequately
addressed. The use of passive damping to solve Station vibration problems was lacking.
No experiments involved with in-space loads characterization for the Station were
proposed. Consideration of cost-effective hardware was not apparent in proposed
experiments. Finally, efforts on struéturally embedded sensors/actuators, vibration

shape/control devices, and low-f" requency isolators were inadequate.

Mass, power, and data requirements were modest. A few experiments required large

deployed volumes which the Committee felt were not being addressed by Space Station.

The larger volume experiments gave rise to consideration of what impacts structures
experiments might have on Spqce Station. The Committee felt that Space. Station should
accommodate the construction and structural testing of future large space systems.
Problems induced by this activity were experiment-induced vibration disturbances, large
volume envelopes in which to work, and design of an attitude control system to
accommodate structural vibration tests. The Committee also felt that the Station design
had not been adequately over-designed (scarred) to accommodate a structural

development/test facility.

Experiments were examined to indicate their appropriateness for ground, Space Shuttle
or Space Station. Originally, the panel had intended to make recommendations on

suitability of experiments for ground or f light testirg; however, due to shortage of
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deliberation time and lack of evaluation criteria, the panel was unable to perform this

task. Thus, only the sponsors’ recommendations for time phasing are presented here.

It appeared that there was a strong interest in long-term durability of components. A
Space Station component test facility seemed to be appropriate for such long-term

testing activities.

The Actively-Controlled Instrument-Support Truss is an experiment proposed by GSFC
to develop technology for platforms which have demanding precision requirements to
support multiple instruments. On the Space Station, it is likely that there will be many
Control/Structures Interactions experiments including large antennas and robotic or
articulated structures. As mentioned previously, the development and test of such

structures has significant impact on Space Station design and control.

The Space Station itself can be used as a flight experiment during IOC development and
evolution. It would be desirable to have ongoing developments of nondestructive
evaluation techniques to monitor the structural health of the Space Station. A longer
range problem that needs basic technology is fluid-structure interaction experiments.
The Station is expected to have numerous storage tanks of fluids, and the basics of

sloshing and dynamic forcing function from fluid dynamics must be understood.

As the Station is constructed, dynamic measurements of its response should be made to
confirm math models used in design. A life assessment system could also be installed
during this period. After construction, the Station also can be used as a test bed for
advanced control experiments. As the Station evolves, the growth Station dynamics can

be estimated from growth math models validated by ground tests of a growth Station

10



dynamic model and by selected experiments on Station. For example, components of

growth solar dynamics rotating machinery or tank slosh baffles could be evaluated.

To determine the most practical construction technique for Space Station, experiments
are ongoing in ground-based neutral buoyancy facilities. NASA’s first space
construction experiments (ACCESS/EASE) are scheduled for this year. The Committee
recommended follow-on Space Station Construction Validation Experiments to ensure
that procedures for erection, deployment, and utility integmtionl could be validated.
Once the Station was constructed, it would be available as a construction bed on which

to assemble large antennas, platforms, and advanced orbital transfer vehicles.

The Committee felt there was a lack of advanced structural concepts for space
construction. More effort is needed on design and ground tests of advanced concepts
for making sﬁ'uctural surfaces, elements and joints, for providing protection from debris
and for developing advanced large antennas. Once the Station is operational. it was
anticipated that numerous opportunities for making structures in-space might be

conceived.

To further encourage development, by industry, the Committee identif ied critical
elements for development. The list below shows sensor, actuator, and computer

technology needed for future experiments.

o High Accuracy Surface Sensor (Multi DOF)

0 Real-Time Photogrametric Concept

o Mid-Range Momentum Actuators

o High Speed, High Capacity Flight Computers for CSI

o High Speed, High Capacity Darta Bases

1



o Multi-Body Alignment Transfer & Pointing System
o Relative Alignment Sensor

o Vibration Actuators

o Low-Frequency Actuators

o Optical/Inertial Vibration Sensors

o Low-G Accelerometer

o Low-Thruster for Reboost

Because of costs, the Committee felt that it was important to have criteria to measure
the value of conducting experiments in space versus on earth. Many of the experiments
preseated at the workshop were in partial stages of development, and a framework was
needed to perform objective screening. Teaming of industry, universities, and NASA
should strengthen the creativity and cost-effectiveness of proposed experiments. Finally,
a management issue for NASA is to alleviate Shuttle and Space Station integration
overhead which is a formidable obstacle to experimenters in universities, industry, and

NASA.

NASA should establish a formal review committee for structures, dynamics and control
experiments. The committee should quantify IOC Station requirements to ensure that
future experiments can be accommodated. [t should establish criteria to assist
experiment selection and prioritization, and investigate methods to simplify experiment
integration. If such a committee existed, the need for future workshops might be
questionable, and we could get on with the job of developing a set of affordable and

needed Station experiments.

12
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Figure 4(b)
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EXPTRINENT/TLCHEOLOGY
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Figure 6(b)
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Figure 7(a)
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Figure 7(b)
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Figure 8(b)
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ACCOMMODATION REQUIREMENTS

EXPERIMENT TITLE: TDMX 2071 - FLIGHT DYNAMICS IDENTIFICATION

PRINCIPAL INVSTIGATOR(S): RAYMO&'D WOO/DR. NEVILLE MARZWELL

ADDRESS: _BUILDING 198 ROOM 326

5 Hrs/Day 90

DATA RATE: .05 Megabits/second

DATA STORAGE: 142 Gigabits

n

No. of davs

PROPOSED FLIGHT DATE 1992 YEAR(S)
OPERATIONAL DAYS REQUIRED 90 (PER YEAR)
MASS 265 KG
VOLUME : 19 M3
STORED w 3. x L 2.11 x H 3. - 19. M3
DEPLOYED W 15. x L _15. x H 20. = 4500. M3
INTERNALLY ATTACHED NO (YES/NO)
EXTERNALLY ATTACHED YES (YES/NQ)
FORMATION FLYING NQ (YES/NO)
ORIENTATION (inertial, solar, earth, other)
EXTRA-VEHICULAR ACTIVITY REQUIRED:

SET-UP: 18 Hrs/Day No. of days.

OPERATIONS: Hrs/Day No. of days. Interval

. SERVICING: 9 Hrs/Day 2 No. of days. 30 Interval
- INTRA-VEERICULAR ACTIVITY REQUIRED:

SET-UP: 5  Hrs/Day 1 No. of days.

OPERATIONS: 5 Hrs/Day 15 No. of days. 30 Interval

SERVICING: 10  Hrs/Day 1 No. of days. 30 Interval
POWER REQUIRED:

AC & DC
0.700 KW G -orDG (circle one)
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ADVANCED CONTROLS
TDM - 2414

CLAUDE R. KECKLER
NASA LANGLEY RESEARCH CENTER
HAMPTON, VIRGINIA

NASA - RT&E WORKSHOP
WILLIAMSBURG, VIRGINIA
OCTOBER 8-10, 1985
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Advanced Controls - C. R. Keckler
EXPERIMENT OBJECTIVE

The goal of this technology demonstration mission is to develop and
validate the enabling technology for the modeling, identification, and
control of large, complex, flexible spacecraft. The specific objectives
attendant to this goal are to examine the applicability of distributed
parameter modeling of large, complex spacecraft which cannot be adequately
tested on the ground; evaluate system identification techniques and
algorithms for such large structures; determine the structural dynamics
characteristics of this large vehicle; amd quantify the damping of joiats
in a zero-g enviromment. In  addition, techniques for vibration
suppression, figure control, amd fine pointing shall also be evaluated.
The robustness of control system designs shall also be examiaed for an
2volving and changeable configuration such as associated with the Space
Station. The integration and viability of on~line svstem identification

shall also be characterized.
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Advanced Controls - C. R. Keckler

EXPERIMENT DESCRIPTION

A hardware complement for this experiment shall consist of rate
sensors, accelerometers, momentum control actuators, etc. and will be
located on the station mobile remote manipulator system (MRMS). The MRMS,
or a duplicate thereof, will be moved to various locations along the Space
Station structure and clamped down at various hard points on the
structure. At these locations, experiment sequences will be performed to
evaluate the viability of the various techniques and algorithms as the
structure's characteristics, as seen by the experiment, are altered.
Various 1identification algorithms and concepts will be evaluated. The
outputs from these will be used for structural validation, iaput to control
approaches and designs, and definition of hierarchical control concepts.
Fault and configuration tolerant control techniques will be examined and
distributed control approaches investigated. Crew iavolvement for cthese
tasks 1is expected to consist of installation and checkout of the hardware
complement, experiment sequencing, and occasional monitoring of experiment
operation. It is recommended that this operation be conducted immediately

after I0C start, and is expected to require and operation period of 1 year.

74




K 1d430N0D ONISN3S 3JLOW3Y 1VIILdO
ST0YINOD QIONVAQY

SNOI1VJ01 1394Vl

3A110314340H13Y IvIIdAlL SNEN NO Q3LNNON

SVH3NYI 03QIA 37180W

$8NYL IUYNOS

e 40124

MIIA INOMS

NOLLYHNDIINOD
Q01 3DNIHIIAY

mx;f;g

)

v

NOILY1S 3DVdS MY §/ et :0_.@.2. .Zoﬁll_
Sy < y
d nNOO0\ YIMoN
3OS % ~—
.
08 0 HDO HIV O “— NOISNILXI 13IN
msnrav .~ T B W @ [
VHd Y O g * , {
L. — -.) [ R |
(31avaNnimay)
V101,14 0002
0% § 2o
= SHOLYIOVYH - o= TIIN HIMO
bty HOLY INdINVI
T INAOW —»
s2. T ATBNISSY W
St ,,.51 Tl ~
oo bed -7 TOULINOD 3aNLILLY
LI LY wooe
iﬂj \ ; ISHIASNVYL
1NIOF
"B
= V101 ,14 002’6}
0broc v e
EFL _ /.l SAVHHY ¥VI0S
_¢| .z.lt_trl..ﬁxl 133N Y3IddN
NOOB HIddN ~—

524

SMIISAS YNNI INY Ll




EXPERIMENT TITLE: Advanced Controls

Advanced Controls - C. R.

PROPOSED FLIGHT DATE - _1992 YEAR
OPERATIONAL DAYS REQUIRED - _ 365
mass - _ 3% KG
VOLUME:
STORED W x L x H = 0.5 M3
DEPLOYED W x L x H - _ 0.5 M3
INTERNALLY ATTACHED (YES/NO)
EXTERNALLY ATTACHED _Ves (YES/NO)
FORMATION FLYING (YES/NO)
ORIENTATION (inertial, solar, earth, other)_ Aoy
EXTRA-VEHICULAR ACTIVITY REQUIRED:
SET-UP: 6 Hrs/Day h No. of days
OPERATICNS: Hrs/Day No. of days ____ Interval
SERVICING Hrs/Day No. of days _____ Interval
INTRA-VEHICULAR ACTIVITY REQUIRED:
SET-UP: Hrs/Day No. of days
OPERATIONS: 2 Hrs/Day 100 No. of days 3 daysInterval
SERVICING Hrs/Day No. of days ___ Interval

POWER REQUIRED:

1 xw AC or’
24 Hrs/Day 365
DATA RATE: 0.1 Megabits/secon
DATA STORAGE: 0.05  gigabits
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ADVANCED EXPERIMENT POINTING AND ISOLATION DEVICE

TDM - 2432

CLAUDE R. KECKLER
NASA LANGLEY RESEARCH CENTER
HAMPTON, VIRGINIA

NASA - RT2E WORKSHOP
WILLIAMSBURG, VIRGINIA
OCTOBER 8-10, 1985
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accurate

specific

. Advanced Experiment Pointing and

Isolation Device - C. R. Keckler

EXPERIMENT OBJECTIVE

goal of this experiment is to establish the technolaogy
to satisfy the objectives of missions demanding highly
and stable paointing or micro-gravity environments. The

objectives attendant to this gocal are to provide subarcseccnd

(¥0.01 sec) pointing and long term stabilization for experiments

dedicated to stellar, solar, and terrestrial abservations in the

presanca

of disturbances attendant to manned orbital vehicles. In

addition, this experiment will demonstrate the capability of this

system concept in providing the micro-gravity environment required by

acceleration sensitive processes and develogpments such as

electrophoresis, crystalography, and pharmaceutical operations.
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Advanced Experiment Pointing and

Isolation Device - C. R. Keckler
EXFPFERIMENT DESCRIPTION

The experiment to be conducted in this techneology demonstraticn
and validation will utilize the hardware concept developed for the
Annular Suspension and Pointing System (ASPS). The hardware will be
delivered to orbit and installed anithe Space Station. Pointing and
stability tests will be conducted in the normal Space Station
operational environment. The sensor package required to conduct this
evaluation will consist of an inertial referencs unit, a complement of
accelerometers, and an inertial position sensor commensurate with the
ongoing mission profiles. Should it prove advantagecus from a manifest
and accommodations standpoint, an cperatiomal payload may be carried
by the pointing system during this validation periad, in which =ase
the position sensor will be selected to satisfy this payload's
requirements. Following the pointing and stability tests, algorithm
and sensor complement changes will be effected from the cperatiocnal
console and vibration isolation tests conducted. These test will be
conducted under knaown disturbance profiles provided by an integral
disturbance generator, as well as from scheduled and random Space
Station disturbances. Crew involvement for this experiment scenario
shall consist of experiaent integration and checkout, sequencing, and
occasional monitoring. It is pastulated that this experiment should be
conducted as soon as possible after I0C start because of its long term
applications and benefits potential. It is estimated that a period of

thirty days will be sufficient to achieve all experiment cbjectives.
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TDMX 2432 - ADVANCED EXPERIMENT POINTING AND
ISOLATION DEVICES

Experimenter: C. R. Keckler

F—( lm )-4
ROTARY
MAGNETIC BEARING TRANSFORMER PAYLOAD PLATE
ACTUATOR ASSEMBLY \

o
Tl le ‘k

\]||

",x ?ﬁ-r"" e "Wﬁlli |
“"'\ ﬁ \

= ;J/H e

TN Ny

€]
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DATA

COUPLER LATERAL 1.2m
GIMBAL
VERNIER
CONTROL ELECTRONICS
ELECTRONICS

HOUSING ELEVATION

GIMBAL

Annular Suspension and Pointing System Concept
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Advanced Exneriment Pointing and - C. R.
Isolation Device
EXPERIMENT TITLE: Advanced Experiment Pointing and Isolation Device
PROPOSED FLIGHT DATE - _1992 YEAR
OPERATIONAL DAYS REQUIRED - _30
MASS - 1421 XG
VOLUME:
STORED W 1.0 x L 1.535 x H - 0.31 M3
DEPLOYED W _ 1-0 x L _ %335 xmH - 031 3
INTERNALLY ATTACHED (YES/NO)
EXTERNALLY ATTACHED _Yes {(YES/NO)
FORMATION FLYING (YES/NO)
"ORIENTATION (inertial, solar, earth, other)_ A%
EXTRA-VERICULAR ACTIVITY REQUIRED:
SET-UP: 4 Hrs/Day 1 No. of days
OPERATIONS: Hrs/Day No. of days ____ Interval
SERVICING Hrs/Day No. of days ___ Interval
INTRA-VEHICULAR ACTIVITY REQUIRED:
SET-UP: 3 Hrs/Day L No. of days
OPERATIONS: Hrs/Day No. of days _____ Interval
SERVICING Hrs/Day No. of days Interval

POWER REQUIRED:

0.296 gy AC or-/é:“ (circle one)
24 Hrs/Day 30 No. of days
DATA RATE: 0.06  Megabits/second
DATA STORAGE: 0.2 Gigabits
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ACCOMMODATION REQUIREMENTS

EXPERIMENT TITLE: TDMX 2413 -

DYNAMIC DISTIRBANCE

PRINCIPAL INVSTIGATOR(S):

RAYMOND WOO/DR., NFVILLFE MARZYFII

ADDRESS: _BUTIDING 198 ROOM 37§
PROPOSED FLIGHT DATE 19913 YEAR(S)
OPERATIONAL DAYS REQUIRED 90 . (PER YEAR)
MASS 290 KG
VOLUME : 30. o
STORED w 4, x L 3 x B 2.5 - 30 M3
DEPLOYED W 15 x L 15 x B 0 = L300 M3
INTERNALLY ATTACHED vy (YES/NO)
EXTERNALLY ATTACHED vrg (YES/NOQ)
FORMATION FLYING NQO (YES/NO)
ORIENTATION (inertial, solar, earth, other)
EXTRA-VEHICULAR ACTIVITY REQUIRED:
SET-UP: 24 Hrs/Day 1 No. of days.
OPERATIONS: Hrs/Day No. of days. Interval
SERVICING: 12 Hrs/Day 1 No. of days. 20 Interval
INTRA-VEHICULAR ACTIVITY REQUIRED:
SET-UP: 5 Hrs/Day 1 No. of days.
OPERATIONS: 5 Hrs/Day 15 No. of days. 30 Interval
SERVICING: 10 Hrs/Day 1 No. of days. 30 Interval
POWER REQUIRED:
AC & DC

3.50AC/1.40DC KW

5 Hrs/Day
DATA RATE: .01

DATA STORAGE: .170 Gigabits

90

Megabits/second

85

AL 4% DC (circle omne)
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ACCOMMODATION REQUIREMENTS

EXPERIMENT TITLE: TDMX 2412 - DISTRIBUTED CONTROL

PRINCIPAL INVSTIGATOR(S): RAYMOND WOO/DR. NEVILLE MARZWELL

ADDRESS : BUILDING 198 ROOM 326

PROPOSED FLIGHT DATE 1993 YEAR(S)

OPERATIONAL DAYS REQUIRED 90 (PER YEAR)

MASS 270. kG

VOLUME : 2110

STORED W 5 xL 2.1 zm 2 = 2.1 M3
DEPLOYED W 15. xL 15. x B 20. = _ 4500. M3

INTERNALLY ATTACHED e} (YES/NO)
EXTERNALLY ATTACHED _yrg (YES/NO)
FORMATION FLYING N (YES/NO)

ORIENTATION (inertial, solar, earth, other)

EXTRA-VEHICULAR ACTIVITY REQUIRED:

SET-UP: ~,  Hrs/Day : No. of days.
OPERATIONS: Hrs/Day No. of days. Incerval
SERVICING: 12 Hrs/Day 1 No. of days. 10 Interval

INTRA~VEHICULAR ACTIVITY REQUIRED:
SET-UP: 3 Hrs/Day 1 No. of days.
OPERATIONS: 5 Hrs/Day 15 No. of days. 30 Interval

SERVICING: 10 Hrs/Day 1 No. of days. 30 Interval

POWER REQUIRED:

AC & DC
1.400 KW A€-or-56 (circle omne)
5 Hrs/Day 90 No. of davs
DATA RATE: .01  Megabits/second

——

DATA STORAGE: -142 Gigabits
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ACCOMMODATION REQUIREMENTS

EXPERIMENT TITLE: TDMX 2411- ADVANCED ADAPTIVE CONTROL

PRINCIPAL INVSTIGATOR(S): RAYMOND WOO/DR. NEVILLE MARZWELL

ADDRESS: _ BUTLDING 198 ROOM 326

PROPOSED FLIGHT DATE 1992 YEAR(S)

OPERATIONAL DAYS REQUIRED 90 (PER YEAR)

MASS 270 kG

VOLDME : 21,

STORED -] 5. x L 2.1 x H 2 - 21, M3
DEPLOYED W 15. x L 15. x H 20. - 4500. M3
INTERNALLY ATTACHED NO (YES/NO)

EXTERNALLY ATTACHED YES (YES/NG)

FORMATION FLYING N0 (YES/NO)

ORIENTATION (inertial, solar, earth, other)

EXTRA-VEHICULAR ACTIVITY REQUIRED:

SET-0P: 24 Hrs/Day 1 No. of days.
OPERATIONS: Hrs/Day No. of days. Interval
SERVICING: 12 Hrs/Day 1 No. of days. 30 Interval
INTRA-VEHICULAR ACTIVITY REQUIRED:
SET-UP: 5 Hrs/Day 1 No. of days.
-OPERAIIONS: 5 Hrs/Day 15 No. of days. 30 Interval
SERVICING: 10 Hrs/Day 1 No. of days. 30 Interval
POWER REQUIRED:
AC & DC
1.400 KW A€~or-B¢ (circle one)
5__ Hrs/Day 90 No. of days
DATA RATE: :01 Megabits/second
DATA STORAGE: -142 Gigabits
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ATTITUDE CONTROL AND ENERGY EXPERIMENT
ExpErRIMENT TITLE: (E. RODRIGUEZ - GSFC/U OF MD)

PROPOSED FLIGHT DATE - 1992 YEAR
OPERATIONAL DAYS REQUIRED - 30+
MASS - 100 KG
VOLUME :
stoREb W __ 0.5 x1t 1.0 xum 0.5 = 0.25 3
DEPLOYED W x L x H - M3
INTERNALLY ATTACHED (YES/NO)
EXTERNALLY ATTACHED (R V_ (YES/NO)
FORMATION FLYING N (YES/NO)
ORIENTATION (inertial, solar, earth, other) NONE
EXTRA-VEHICULAR ACTIVITY REQUIRED: NONE
SET-UP: Hrs/Day No. of days
OPERATIONS: Hrs/Day No. of days Interval
SERVICING Hrs/Day No. of days Interval
INTRA-VEHICULAR ACTIVITY REQUIRED:
SET-UP: 2 __ Hrs/Day 2 __ No. of days
OPERATIONS: (.05 wHrs/pay 30 No. of daysDE Interval
SERVICING 0 __ Hrs/Day 0 No. of days Interval

POWER REQUIRED:

1.0 PD, 0'.1 %' AC or DC (circle one)
ZQ Hrs/Day No. of days
DATA RATE: [BD Megabits/second

DATA STORAGE: TBD Gigabits
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ACCOMMODATICN REQUIREMENTS

IXPERIMENT TITLE:

LARGE SPACE REFLECTORS FLIGHT EXPERIMENTS

PRINCIPAL INVSTIGATOR(S): Robert F, Freeland

ADDRESS: _Jet Propulsion Laboratory; Pasadena, CA
PROPOSED FLIGHT DATE 1993, 1994, 1996, 1997 YEAR(S)
OPERATIONAL DAYS REQUIRED 15 PER YEAR)
MASS 5000 KRG
VOLUME :
TORED W 9.0 x L 4.0 x H 5.0 = 180.0 M3
DEPLOYED W 30.0 x L 30.0 xd3 10.0 = 29000.2 M3
NTERNALLY ATTACHED ves (YES/NO)
ZXTIRNALLY ATTACHED ves (YEs/NO)
FORMATION TLYING (YES/NO)
ORIENTATION (inertial, solar, earth, other) Other
EXTRA-VEHICULAR ACTIVITY REQUIRED:
SET-CP: 5.0 Hrs/Day 12 No. of davs.
OPERATIONS: 0.0 Hrs/Day No. of davs. o Interval
SERVICING: 6 Yrs/Day 1 No. of days. 120 Iaterval
INTRA-VEHICULAR ACTIVITY REQUIRED:
SET=UP: 3.0 Hrs/Day 12 No. of days.
OPERATIONS: 4.0 Hrs/Day 5 No. of days. 120 Interval
SERVICING: 3.0 Hrs/Dayv 1 No. of days. 120 Interval

POWER REQUIRED:

1.0 xw AC

——————

4.0 drs/Day

—————

DATA RATE:

———————

DATA STORAGE: 0.20 Gigabics

——————

or DC (circle one)

5 No. of davs

0.10 Megabizs/second
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TDMX 2061 - LARGE SPACE STRUCTURES

OBJECTIVE:

LARGE SPACE STRUCTURES (LSS) TECHNOLOGY DEMONSTRATION:

e LSS DEPLOYMENT AND ASSEMBLY

e DYNAMIC AND THERMAL BEHAVIOR OF A LARGE DEPLOYABLE TROUSS

e SUBSYSTEM INSTALLATION AND CHECKOUT

e DEMONSTRATION OF MAN'S ROLE AND CAPABILITIES IN SPACE
FOLLOWING THE TDM, THIS STRUCTURE WILL SERVE AS A PERMANENT SPACE
STATION FACILITY.

DESCRIPTION:

THE CONSTRUCTION/STORAGE/HANGAR FACILITY IS A LARGE DEPLOYABLE
TRUSS PLATFORM ATTACHED TO THE SPACE STATION WHICH CAN BECOME A
PERMANENT SPACE STATION FACILITY. THE TRUSS IS DEPLOYED AND
ATTACHED TO THE SPACE STATION EITHER DIRECTLY OR BY A TRANSFER
TUNNEL LOCATED AT THE CENTER OF THE TRUSS. SUBSYSTEM CCMPONENTS
SUCH AS UTILITY CABLES, ATTACHMENT FIXTURES, STORAGE LOCXERS,
FLOOR PANELS, MANIPULATORS, WORKSTATIONS AND THE HANGAR PANELS ARE
THEN ATTACHED. TESTS AND MEASUREMENTS ARE ACCCOMPLISHED TERQUGEHCUT
THE DEPLOYMENT AND ASSEMBLY PROCESS TO DETERMINE STRUCTURAL
ACCURACIES AND TO DETERMINE THERMAL AND DYNAMIC CBARACTEIRISTICS CF
A LARGE DEPLOYABLE TRUSS.

ITS ULTIMATE USE WOULD BE TO PROVIDE A SATELLITE AND OTV ASSEMB
CHECROUT AND SERVICING AREA AS WELL AS A LOCATION FCR THE STORA
OF COMPONENTS, MATERIALS, ASSEMBLY AIDS, AND TOOLS. A PAIR CF
RAILS SUPPORTED BY TRUSS MEMBERS DUPLICATE THE ORSITER BAY
LONGEZRONS FOR THE STORAGE OF LARGE MODULES DELIVERED TC THE SPACE
STATION. COMPARTMENTS INSTALLED WITHIN THE TRUSS MEMBERS 2ROVIDE
STORAGE FOR SMALL ITEMS SUCH AS TOCLS, HOLD-DOWN MECHANISMS,
AUXILIARY LIGHTS, ETC. SEGMENTS OF THE PLATFORM HAVE FLOOR PANELS
INSTALLED TO PROVIDE STORAGE AREAS FOR SMALL MODULES AND OTHER
EQUIPMENT. LIGHTWEIGHT BANGAR PANELS PRCTECT THE CREW AND OTHER
EQUIPMENT FROM SOLAR HEATING AND PROVIDE CONTAINMENT FOR
UNTETHERED ASTRCNAUTS AND SMALL OBJECTS. SOME OF THE HANGAR
PANELS ARE PERMANENTLY ATTACHED TO THE PLATFORM WHILE THE "RCOF"
IS RETRACTABLE, USING EXTENDABLE MASTS, TO ALLCW LARGE OBJECTS TO
BE MANIPULATED USING THE SPACE STATION MRMS. THE HANGAR WILL
CONTAIN LIGHTS FOR ILLUMINATION DURING EVA ACTIVITIES.

N4
-7
ol

=

r
b
G

R. M. GATES
BOEING AEROSPACE COMPANY

SEATTLE, WASHIMNGTON
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EXPERIMENT TITLE:__TDMX 2061 Large Space Structures

Construction/Storage/Hangar Facility

PROPOSED FLIGHT DATE - _ 1992 YEAR

OPERATIONAL DAYS REQUIRED - _12 (indefinite after setup)

MASS - 7000 : KG
VOLUME:
STORED: W _4.5 (dia.) xL 6 x H = 95
DEPLOYED: W _ 18 xL __ 28 x H 10 = 2030
INTERNALLY ATTACHED No (YES/NO)
EXTERNALLY ATTACHED _Yeg (YES/NO)
FORMATION FLYING No __ (YES/NO)
CRIENTATION (inertial, solar, earth, oth?r: Any
EXTRA-VEHICULAR ACTIVITY REQUIRED:
SET-UPR 6 Hrs/Dav 9 No. of davs
CPERATIONS: 6 Hrs, Day 3 No. of days _ 1 Intar~al
SERVICING: Hrs/Dav No. of days [atarval
[INTRA-VEHICULAR ACTIVITY REQUIRED:
SET-UP: 2 Hrs,/ Day 12 No. of davs
OPERATIONS: § Hrs/Day 3 No.of days _4  Interval
SERVICING: Hrs/Day No. of days __ Interval

POWER REQUIRED:

0.5 Kw AC or DC (circle one)
6 Hrs/Day 12 No. of days

DATA RATE: 1 Megabits/second
DATA STORAGE: 0.2 Gigabits
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EXPERIMENT TITLE: TOM 2062 SPACE STATION MODIFICATIONS

PROPOSED FLIGHT DATE - 1992 YEAR

OPERATIONAL DAYS REQUIRED -

MASS - KG
VOLUME:

STORED: v xL x H
DEPLOYED: W xL x H
INTERNALLY ATTACHED (YES/NO)
EXTERNALLY ATTACHED (YES/NO)
FORMATION FLYING (YES/NO)

ORIENTATION (inertial, solar, earth, other)

EXTRA-VEHICULAR ACTIVITY REQUIRED:

SET-UP: Hrs/Day No.
OPERATIONS: Hrs/Day No
SERVICING: Hrs/Day No.

INTRA-VEHICULAR ACTIVITY REQUIRED:

SET-UP Hrs/Day No.
OPERATIONS Hrs/Day No
SERVICING: Hrs/Day No.

POWER REQUIRED:

Kw AC or DC (circle one)

—————————

Hrs/Day ______ No.of days
DATA RATE: Megabits/second
DATA STORAGE: Gigabits
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EXPERIMENT TITLE: FIBER OPTIC SENSORS IN SPACE APSLICATICNS - WIL_ JTAGURG, *Til

s -

PROPOSED FLIGHT DATE - 1880 YEAR

OFERATIONAL DAYS REQUIRED - AS AVAILABLE

MASS - 40 K3
VOLUME:
STCRED W x L x H - 0.03 3

DEFIOYED W x L x H -« 0.03 s

INTERNALLY ATTACHED (LT3 %0)
EXTERNALLY ATTACHED (YES.XO0)

YES
FORMATICON FLYING (YES, NO)

CRIENTATION (inertial, solar, earth, other)

[y}

XTRA-VEHIQULAR ACTIVITY RIZUIRID:

_SET-UP: 4 Hrs/lay 2 No. ¢f days

OPEZRATICNS: Hrs, Cay No. of days _ Interval

SERVICING Hrs,/Cay No. of days __ Inzerval
INTRA-VEHICULAR ACTIVITY RIIUIRID:

SET-UP: HErs /Cay No. of davs

OPERATIONS: Hrs/Tay Ne. cf days _ Irmzerral-

SERVICING Hrs,/Tay No. of days Inzerval

POWER REQUIRED:

0.0] ww AC ciijj)(c;rcle cmej
24  Hrs'Day A3 AVAIRic. cf days

DATA RATE: Megakt:ts/sezzoni

DATA STORAGE: Gigab:its
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EXPERIMENT TITLE. EVA Large Structure Assembly

PROPOSED FLIGHT DATE - 1988 & 1993 YEAR
OPERATIONAL DAYS REQUIRED - 1
MASS - =100 KG
VOLUME:
STORED: W 1.6M x L 46M < H 1.6M - 11.8 M3
DEPLOYED: W _ 46M L 92M ,y 46M . 1946 M3
INTERNALLY ATTACHED No (YES/NO)
EXTERNALLY ATTACHED Yes (YES/NO)
FORMATION FLYING No (YES/NOQO)
ORIENTATION (inertial, solar, earth, other) Inertial Preferred
EXTRA-VEHICULAR ACTIVITY REQUIRED:

SET-UP: .25 Hrs/Day 1 No. of davs

OPERATIONS: 1.0 Hrs/Day 1 No. of davs Interval

SERVICING:  _ 1.0 Hrs/Day 1 No. of Javs Intervai
INTRA-VEHICULAR ACTIVITY REQUIRED: None

SET-UP Hrs;/Day No. of idavs

OPERATIONS: Hrs/Dav No. of davs [nterval

SERVICING: Hrs/Day No. of days [ntervai
POWER REQUIRED: None

KW AC or DC (circle one)
Hrs/Dayv No. of davs
DATA RATE: 22 Megabits/second | ®™ Full Motion Color Video (Digitized
with Current State of the Art
DATA STORAGE: 79.2  Gigabits Compression)
8 Analog Video an Acceptabie
Alternative
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TDMX 2064 - ADVANCED ANTENNA ASSEMBLY AND PERFCRMANCE

OBJECTIVE:

LARGE SPACE STROCTURES (LSS} TECHENOLOGY DEMONSTRATION:

ON-ORBIT ASSEMBLY OF A LARGE ANTENNA SYSTEM

DYNAMIC AND THERMAL BEBAVIOR OF A LARGE ANTENNA STRUCTURE
MEMBRANE REFLECTOR SURFACE DEPLOYMENT AND INSTALLATION
SUBSYSTEM INSTALLATION AND CHECKOUT

SYSTEM IDENTIFICATION

DEMONSTRATION OF MAN'S ROLE AND CAPABILITIES IN SPACE

FOLLOWING ITS USE AS A LSS TDM, THIS STRUCTURE CAN BE USED AS A
TESTBED FOR OTHER EXPERIMENTS RELATING TO ANTENNA TECHNCLOGY.

CESCRIPTION:

THIS TDM INVOLVES THE CONSTRUCTION OF A 100 METER DIAMETER DPASSIVE
MICROWAVE RADIOMETER SENSOR. THE BASIC STRUCTURE IS A 103 METER
DIAMETER ASSEMBLABLE TRUSS RING WHICH SUPPORTS A MESH MEMBRANE
REFLECTOR SURFACE. A SYSTEM OF REINFORCING CABLES, SURFACE
CONTROL CABLES AND ADJUSTMENT ACTUATORS PROVIDE SHAPE CONTROL FCR
THE REFLECTOR. A DEPLOYABLE FEED ARRAY TRUSS BEAM IS SUPPORTED BV
DEPLOYABLE TRUSS COLUMNS AND STABILIZED BY FOUR CABLES ATTACHED TO
THE TRCSS RING. THE SUPPORT RING IS OF PENTAHEDRAL TRUSS
CONSTRUCTION, UTILIZING TAPERED COLUMNS (18 METERS LONG: AS TEE
STROCTURAL ELEMENTS. IT IS ASSEMBLED ELEMENT-BY-ZLEMENT BY E=Va
ASTRONAUTS USING A TRACKED CONSTRUCTION FIXTURE ATTACHED TO THE
SPACE STATION CONSTRUCTION PLATFORM. FOLLCWING THE ASSEMBLY OF
EACZ BAY OF THE RING, IT IS INDEXED ALONG THE FIXTURE TO ALLCW TSE
ASSEMBLY OF THE NEXT BAY. THIS PROCESS CONTINUES UNTIL THE RING
IS COMPLETED. ACCURACY MEASUREMENTS AND DYNAMIC RESPONSE TESTS
ARE CONDUCTED AT VARIOUS TIMES THROUGHOUT THE CONSTRUCTION PRCOCESS
TO UNDERSTAND THE STRUCTURAL BEHAVIOR.

FOLLOWING ITS USE AS A LSS EXPERIMENT, IT CAN SERVE AS A TESTBED
FOR THE ADVANCEMENT OF OTHER ANTENNA-RELATED TECENOLOGIES SUCH AS
MEMBRANE SURFACE MANAGEMENT AND SHAPE CONTROL, NEAR FIELD ANTENNA
PATTERNS, MICROWAVE RADIOMETRY, SENSOR AND REFLECTOR DEVELOPMENT,
AND POINTING CONTROL. IT MAY ALSO BE UTILIZED AS A FUNCTICNING
SENSOR SYSTEM TO PERFORM EARTH RESOURCES MEASUREMENTS WHILE
ATTACHED TO THE SPACE STATION OR AS A FREE-FLYER (AFTER THE
ADDITION OF THE REQUIRED PROPULSION, ATTITUDE CONTROL, GUIDANCE,
DATA SYSTEMS, ETC.).

R. M. GATES
BCEING AEROSPACE COMPANY

SEATTLE, WASEINGTON
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EXPERIMENT TITLE: TDMX 2064 Advanced Antenna Assy/Parform

Passive Microwave Radiometer

PROPOSED FLIGHT DATE - __13997 YEAR
OPERATIONAL DAYS REQUIRED - 33

MASS - 3000 KG

VOLUME:

STORED: W 4.5 (dia,}) xL 13 x H = 207
DEPLOYED: W 103 (dia.) =xL 100 x H =
INTERNALLY ATTACHED No (YES/NQ)

EXTERNALLY ATTACHED Yes (YES/NO)

FORMATION FLYING No (YES,NQ)

ORIENTATION (inertial, solar, earth, other) Any

EXTRA-VEHICULAR ACTIVITY REQUIRED:

SET-UP: 6 Hrs,/ Day 27 No. of davs
OPERATIONS: 6 Hrs, Day 6 No. ot days _§ [nrerval
SERVICING: Hrs, Dav No. ot davs fnrerval

INTRA-VEHICULAR ACTIVITY REQUIRED:

SET-UP: 2 Hrs/Day 33 No. of days
OPERATIONS: 6 Hrs/Day 6 No. of days 5§ Interval
SERVICING: Hrs/Day No. of days Interval

POWER REQUIRED:

1 KW AC or DC (circie one)

6 Hrs/Day _33  No.of days
DATA RATE: 1 Megabits/second
DATA STORAGE: (.2 Gigabits
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TDM CANDIDATE - PRECISION OPTICAL SYSTEM ASSEMBLY

OBJECTIVE:

LARGE SPACE STRUCTURES (LSS) TECHNOLOGY DEMONSTRATION:
ON-ORBIT ASSEMBLY OF HIGH-PRECISION RIGID STRUCTURES
DYNAMIC AND THERMAL BEHAVIOR OF STRUCTURES IN SPACE
SUBSYSTEM INSTALLATION AND CHECKOUT

INSTALLATION OF SEGMENTED MIRRORS

SYSTEM IDENTIFICATION

CONTROL OF SEGMENTED OPTICS

DEMONSTRATION OF MAN'S ROLE AND CAPABILITIES IN SPACE

FOLLOWING ITS USE AS A LSS TDM, THIS STRUCTURE CAN BE USED AS A
TESTBED FOR EXPERIMENTS RELATING TO OPTICAL AND IR TECHNOLOGY.

DESCRIPTION:

THE ON-ORBIT CONSTRUCTION OF A HIGH-PRECISION RIGID STRUCTURE IS
DEMONSTRATED USING A LARGE AMBIENT IR TELESCOPE THAT IS
CONSTRUCTED USING A MODULAR APPROACH TO MAXIMIZE STRUCTURAL
RIGIDITY. TEE PRIMARY MIRROR ASSEMBLY CONSISTS OF 7 STRUCTURAL
MODULES, EACH WITH 7 HEXAGONAL MIRROR SEGMENTS. EACH STRUCTURAL
MODULE IS A TETRAHEDRAL TRUSS CONSTRUCTED USING BOTH DEPLOVYMENT
AND ASSEMBLY TECHNIQUES. THE UPPER SURFACE IS A RIGID FRAMEIWCORX
MANUFACTURED TO HIGE PRECISION, WITE THE 7 MIRRORS AND THEIR
POSITIONING CONTROL ACTUATORS ATTACHED ON THE GROUND. THE LCWER
SURFACE IS ALSO A RIGID FRAME WITH DEPLOYABLE DIAGONAL STR2UTS
ATTACHED. THEY ARE BOTH SIZED TO FIT WITHIN THBE 4.3 METER ORBITER
8AY DIAMETER FOR EFFICIENT PACXAGING. AT THE SPACE STATION, zZACH
MCDULZ IS ASSEMBLED BY, FIRST, DEPLOYING THE DIAGONAL MEMBERS T2aCM
THE LOWER TRUSS FRAME AND THEN ATTACHING THE UPPER TRUSS FRAME
(WITHE MIRRORS) TO IT. THE MODULES ARE THEN ATTACHED TOGETHER T9
FORM THE PRIMARY MIRROR ASSEMBLY. THE SECONDARY MIRROR AND
SUPPORTS ARE THEN ATTACHED, POLLOWED BY THE LIGHT SHIELD AND
INSTRUMENTATION MODULE. ACCURACY MEASUREMENTS AND DYNAMIC TEsST
ARE CONDUCTED DURING THE CONSTRUCTION TO PROVIDE STRUCTURAL
PERFORMANCE INFORMATION.

FOLLOWING ITS USE AS A LSS EXPERIMENT, IT CAN SERVE AS A TESTRED
FOR THE ADVANCEMENT OF OPTICAL AND IR SYSTEM TECHNOLOGIES SUCH AS
THE CONTROL OF SEGMENTED OPTICS, FOCAL PLANE DEVELOPMENT, AND
MAINTENANCE OF OPTICAL SYSTEMS. IT MAY ALSO BE UTILIZED AS A
FUNCTIONING SENSOR SYSTEM TO PERFORM OPTICAL AND IR MEASUREMENTS
WHILE ATTACHED TO THE SPACE STATION OR AS A FREE-FLYER (AFTER THE
ADDITION OF THE REQUIRED PROPULSION, ATTITUDE CONTROL, GUIDANCE,
DATA SYSTEMS, ETC.).

R. M. GATES
BOEING AEROSPACE CCMPANY

SEATTLE, WASHINGTON
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EXPERIMENT TITLE: TDM 2063 ON-ORRIT SPACFCRAFT ASSEMBLY/TEST

PROPOSED FLIGHT DATE - 1993 YEAR
OPERATIONAL DAYS REQUIRED - 90

MASS - 918 KG

VOLUME:

STORED: w __4.5 xL 4.5 x H 1.4 = 70
DEPLOYED: W __4.5 xL 4.5 x H 3.4 = 70

INTERNALLY ATTACHED YES (YES/NO)
EXTERNALLY ATTACHED YES (YES/NO)
FORMATION FLYING NO  (YES/NO)

ORIENTATION (inertial, solar, earth, other) N/A

EXTRA-VEHICULAR ACTIVITY REQUIRED:

SET-UP 7.2 Hrs/Day 10 No. of days
OPERATIONS: 10 Hrs/Day 10 No. of days _10 Interval
SERVICING: 5 Hrs/Day 1 No. of days __10Q Intervai

INTRA-VEHICULAR ACTIVITY REQUIRED:

SET-UP 10 Hrs/Day 10 No. of davs
OPERATIONS: 10 Hrs/Day 10 No. of days _10 Interval
SERVICING: 20 Hrs/Day 1 No. of days _1(Q Interval

POWER REQUIRED:

2 KW AC or DC (circle one)
23 Hrs/Day _ 45 No. of days
DATA RATE: _2 KBPS Megabits/second

DATA STORAGE: _§ MBPS Gigabits
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EXPERIMENT TITLE: Precision Optical Spacecraft Assembly

PROPOSED FLIGHT DATE - 1994 YEAR

OPERATIONAL DAYS REQUIRED - _ 36

MASS - 3000 KG
VOLUME:
STORED: W 4.5 (dia.) xL 5 < H -__ 80 Mo
DEPLOYED: W 12 (dia.) xL __ 14 x H - __1580 M
INTERNALLY ATTACHED No (YES/NO)
EXTERNALLY ATTACHED Yes (YES/NOQ)
FCRMATION FLYING No  (YES/NO)
ORIENTATION (inertial, solar. =arth, other) _ Apny_
EXTRA-VEHICULAR ACTIVITY REQUIRED:

SET-UP: 6 Hrs, Day 30 No. of davs

OPERATIONS: 8 Hrs/Dav ) No. of days _6  Inrervai

SERVICING: Hrs, Day No. of days __ Iarerval
INTRA-VEHICULAR ACTIVITY REQUIRED:

SET-UP: 2 Hrs, Day 30 No. of davs

QOPERATIONS: 6 Hrs, Day 6 No. of days _6  Interval

SERVICING: Hrs/Day No.of days ____ Interval
POWER REQUIRED:

1 Kw AC or DC (circle one)
6 Hrs/Day 36 No. of days

DATA RATE: 1 Megabits/second
DATA STORAGE: _0.2 Gigabits
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EXPERIMENT TITLE: 7TDM 2066 INFLATABLE/RIGIDIZED STRUCTURAL ELEMENT

PROPOSED FLIGHT DATE - 1995 YEAR
OPERATIONAL DAYS REQUIRED - ___ 120
MASS - 1800 KG
VOLUME:
STORED: W __ 5.0 xL__1.6 xH__1.6 -__12.8 M3
DEPLOYED: W ___ 5.0 xL _11.0 xH __ 5.0 - _ 275 M3
INTERNALLY ATTACHED NO (YES/NO)
EXTERNALLY ATTACHED __YES __ (YES/NO)
FORMATION FLYING NO___ (YES/NO)
ORIENTATION (inertial, solar, earth, other) ALL
EXTRA-VEHICULAR ACTIVITY REQUIRED:
SET-UP: 10~ Hrs/Day 10 No. of days
OPERATIONS: 3 Hrs/Day 10 No. of days _]0 _ Interval

SERVICING: 6 Hrs/Day 1

INTRA-VEHICULAR ACTIVITY REQUIRED:

SET-UP 10 Hrs/Day 10
OPERATIONS: 10 Hrs/Day 10

SERVICING: 6 Hrs/Day ] No.

POWER REQUIRED:

No.

No.

No.

of days _10 [nterval

of davs
of days _1Q Interval

of days _1Q Interval

2 KW AC or DC (circle one)

10 Hrs/Day 60 No. of days

DATA RATE: _2 KBPS Megabits/second

.DATA STORAGE: 8 KBPS _ Gigabits
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IN-SPACE
ACTIVELY CONTROLLED STRUCTURE

OBJECTIVE

TO DEMONSTRATE BY MEANS OF A 1/2 SCALE MODEL ;
THE ABILITY TO MEASURE & CONTROL ALIGNMENTS

THE ABILITY TO SENSE & ATTENUATE DYNAMICS
PRECISION POINTING OF A LIGHTWEIGHT PLATFORM

*

»*

*

DESCRIPTION

*

A GEODESIC PLATFORM,OF TUBULAR ELEMENTS,
DESIGNED FOR CONTROLABILITY

* SOLID STATE LASER—-BASED ALIGNMENT SYSTEM
FOR HIGH BANDWIDTH MULTIMODE MEASUREMENT

*PIEZOELECTRIC & ELECTROMAGNETIC ACTUATORS
INTEGRATED INTO THE STRUCTURE

*+ A VARIABLE FREQUENCY DISTURBANCE SOURCE

+ INSTRUMENTED DUMMY(OR REAL)LOADS AT
REPRESENTATIVE INSTRUMENT LOCATIONS

P ST Lo
&ESFC /¢
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IN-SPACE
ACTIVELY CONTROLLED STRUCTURE

RATIONALE

» MULTIPLE PAYLOAD PLATFORMS HAVE MANY SHARP
RESONANCES ABOVE THE ATTITUDE CONTROL BW.,
WHICH AFFECT THE LINE OF SIGHT.
= ACTIVE CONTROL CAN CORRECT DISTORTION
AND PREVENT AMPLIFICATION OF DISTURBANCES FROM
OTHER INSTRUMENTS & SPACECRAFT APPENDAGES.

ALTERNATIVES
PASSIVE DAMPING AND- RAISEING ATTITUDE CONTROL

- BANDWIDTH APPEAR TO BE INADEQUATE TO COVER
THE 0.1HZ.TO 100HZ. RANGE.
» MULTILEVEL CONTROL,IMAGE MOTION COMPENSATION
AND GROUND DEJITTERING OF TRANSMITTED DATA

ARE NOT GENERIC & MORE EXPENSIVE TO EACH
EXPERIMENTER.

* MANY"MICRO g"EXPERIMENTS WILL ALSO REQUIRE
SIMILIAR TECHNIQUES.

13 PSTLA

&GSFC e
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EXPERIMENT TITLE._ WVeSBACE ACTIVELY CONTRoLLED STRUCTURE

PROPOSED FLIGHT DATE - /7289 YEAR

OPERATIONAL DAYS REQUIRED - oONE

MASS - 00 KG

VOLUME:

STORED: W_2,2. xL_8.5 H_2,2. -_“)]
DEPLOYED: W xL x H = M3
INTERNALLY ATTACHED N (YES/NO)

EXTERNALLY ATTACHED (YES/NO)

FORMATION FLYING j}j?ssmm

ORIENTATION (inertial, solar, earth, other) =onlLAR

EXTRA-VEHICULAR ACTIVITY REQUIRED:

SET-UP: (2 Hrs/Day No. of days

OPERATIONS: __ 22  Hrs/Day __ 2.  No.of days _____ Interval

SERVICING: Q Hrs/Day No. of days _____ Interval
INTRA-VEHICULAR ACTIVITY REQUIRED:

SET-UP: Q Hrs/Day No. of days

OPERATIONS: _ O Hrs/Day _No. of days ______ Interval

SERVICING: (@) Hrs/Day No. of days ______ Interval

POWER REQUIRED:

0, l KW AC rcle one)

l Hrs/Day 2 No. of days

DATA RATE: Q, Z Megabits/second

DATA STORAGE: Q, 2 Gigabits

PS7TYPER.
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IN-SPACE ACTIVELY CUNfROLLED STRUCTURE

CBJECTIVE

To demonstrate by means of a 1/2 scale model, the ability to measure and
correct alignment errors, attenuate structrual dynamic disturbances, and
prove a precison pointing capability for a lightweight platform in the
space environment.

DESCRIPTION
o A geodesic tubular truss with controllable tensile elements.
o A laser based optical alignment system for real-time measurement.
o A variable frequency disturbance source.
o0 Instrumented dummy 103&5 at representative instrument locations.

This structure, designed with active control will provide readily scaleapie
results on the pointing precision and stability of free-flying platform for
Earth Observing Systems. Pre and post flight simulations and tests will ve
enhanced by actual data on solar thermal exposure and the control dynamics
in zero "g." These results will be useful in the development of
experiments for micro "g" manufacturing as well as lightweight structures
for high resolution science and imaging applications.

Advanced structural design concepts are being developed to reduce the
present structural weight (increase payloand fraction) while expanding the
state-of-the-art in coalignment and dynamic control above the bandwidth of
the attitude control system. Lightweight low power actuators using newly
developed polymeric thin film piezoelectrics may be flown for the first
time. Integration of actuators into structure without compromising
structural integrity is one of the challenges. The entire dynamic range
. encompases six orders of magnitude, (2.5 cm to .025 micrometers)
displacements (1 "g" to 1 micro "g") accelerations, and frequencies from a
fraction of a Hz to I1CC Hz. Electromagnetic devices, capable of generating
velocity dependent outputs for damping purposes and handling the longer
stroke range will also be employed. Controlled impulse and swept frequency
generators will be employed to provide a comprehensive data set for later
analysis. Analysis techniques already developed for flight data on the
Landsat program can be applied to assess the performance effecctiveness of
the structure, specific actuators, and the distributed control system.

o SropER
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expermvenT Trree: | SPACECRAFT STRAIN AND ACOUSTIC SENSORS

PROPOSED FLIGHT DATE - 1992 YEAR

OPERATIONAL DAYS REQUIRED - 00

MaSS - __ 25 XG
voume: 0,125 ¥
storedb w 0.5 x1_05 xu_ 95 o 215 .
pEPLOYED W 0.5 xt_05 xu 25 o 015
INTERNALLY ATTACHED YES (YES/NO)
EXTERNALLY ATTACHED _VYES _ (YES/NO) SENSORS
FORMATION FLYING (YES/NO)
ORIENTATION (inertial, solar, earth, other) ANY
EXTRA-VEHICULAR ACTIVITY REQUIRED:
SET-UP: 6MiR  Hrs/pay 1 No. of days
OPERATIONS: Hrs/Day No. of days _____ Interval
SERVICING Hrs/Day No. of days ____ Interval
INTRA-VEHICULAR ACTIVITY REQUIRED:
SET-UP: 1MHR Hrs/Day 1 No. of days
OPERATIONS: Hrs/Day No. of days _____ Interval
SERVICING Hrs/Day No. of days Interval

POWER REQUIRED:
__9;2___ KW AC or DC (circle one)
__23__ Hrs/Day _?_E_S_ No. of days
DATA RATE: 0.1 Megabits/second

DATA STORAGE: 0.1 Gigabits
—_— Joe Heyman-LaRC-3036
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EXPERIMENT TITLE: THERMAL SHAPE

CoNTROL

PROPOSED FLIGHT DATE - 1992 YEAR

OPERATIONAL DAYS REQUIRED - 3()

MASS - 120 KG
VOLUME:
STORED: w 4,38 <L 4.88 xH

152 . 3,62 M3

DEPLOYED: w 4.88 xL 4,88 x H

152 - 3,62 M3

INTERNALLY ATTACHED No (YES/NO)
EXTERNALLY ATTACHED __YFS _ (YES/NO)
FORMATION FLYING Ng _ (YES/NO)

ORIENTATION (inertial, solar, earth, other) EARTH

EXTRA-VEHICULAR ACTIVITY REQUIRED:

SET-UP: 2 Hrs/Day ] No.
OPERATIONS: | Hrs/Day 5 No.

SERVICING: 0.5  Hrs/Day 2 No.

INTRA-VEHICULAR ACTIVITY REQUIRED:

SET-UP: 2 ' _: Hrs/Day I No.
OPERATIONS: | Hrs/Day 5 No.

SERVICING: 0 Hrs/Day 0 No.

POWER REQUIRED:

of days

of days ﬁ Interval
of days _1§  Interval

of days

of bdays 5 Interval

of days 0 Intervai

Q.25 KW AC o@:ircle one)

1 Hrs/Day 5 No. of days

DATA RATE: T8D Megabits/second
DATA STORAGE: TBD Gigabits
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_'I"DMX 2431 — ADVANCED CONTROL DEVICE TECHNOLOGY

Experimenter: N. J. Groom

EXPERIMENT TITLE: AVANCED CONTROL DEVICE TECHNOLOGY

PROPOSED FLIGHT DATE - 1G9y YEAR
OPERATIONAL DAYS REQUIRED - 3E5

MASS - 3600 KG

VOLUME:

STORED: W __ 1.2 xL 3.0 xH =_3.4 M3
DEPLOYED: W __ 1,2 xL __3.0 x H -_3.4 M3

INTERNALLY ATTACHED NO (YES/NO)
EXTERNALLY ATTACHED _Yeg (YES/NO)
FORMATION FLYING NO__ (YES/NO)

ORIENTATION (inertial, solar, earth, other) N/A

EXTRA-VEHICULAR ACTIVITY REQUIRED:

SET-UP: 12 Hrs/Day 1 No. of days
OPERATIONS: Hrs/Day No. of days Interval
SERVICING: Hrs/Day No. of days Interval

INTRA-VEHICULAR ACTIVITY REQUIRED:

SET-UP: 9.0 Hrs/Day ] No. of days
OPERATIONS: 1.1] Hrs/Day 52 No. of days _/ [nterval

SERVICING: Hrs/Day No. of days Interval

POWER REQUIRED:

1.5 Kw AC or@(circle one)
23.0 Hrs/Day 300 No. of days
DATA RATE: 0.08 Megabits/second
DATA STORAGE: _(),192 Gigabits
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Txperiment Title: Ion 3eam Cold Welding, TDMX 20653

Proposer: Bernard L. Sater
NASA, Lewis Research Center
(216) 433-5291 .

Experiment Objective:

Experiment objective is to demonstrate ion beam cold welding as a method that
is ideal for fabrication of large space structures. Space structures are
characterized as pressure vessels for fluid storage and living conditions and
as open frame structures for large antennas and external platforms. At
present, the Shuttle bay volume limits the diameter and length of space
structural members. Future fabrication, repair and modification of large
structures will require reliable and efficient methods of welding metal
materials. Conventional welding methods have major drawbacks which are
avoided with the ion beam cold welding technology.

Experiment Description:

In theory, if two perfectly clean metal surfaces are forced into intimate
contact a solid-state metallic bond is produced at the interface. The nornal
interatomic forces of attraction which hold the atoms of the parent metal will
also nold the atoms in the bond made between the separate pieces. Such donds
could be as strong as those in parent metal providing ideal mechanicai and
metallurgical conditions are made.

in reality, metal surfaces are not atomically "clean” but contaminated. The
effactiveness of an oxide layer to prevent metal-to-metal bonds exists 3
sne or :-wo monolayers of coverage. All effective WJelding processes Tusc
disrupt surface films and establisn metal-to-metal intimacy.

cwn 3o

With the ion beam cold welding method, an inert gas ilon beam nas proven to oe
very effective in removing the surface contamination layers by sputtering,
thus exposing clean underlying metal which can be readily welded witih mininal
pressure to assure intimate contact. High quality ion beam cold welding of a
variety of metals without measurable deformation has been demonstrated,
eliminating many of the problems associated with conventional welding
processes.

The experiment proposed is intended to demonstrate a method of welding which
may have several Space Station applications. What may be the best experimentc
to propose will require study. Figures 1 and 2 are artist's conceptions of
two different applications for examples. In Figure 1, aluminum strip is
roll-formed into an intricate shape such as a pipe with the seam ion beam cold
welded. Other shapes may be more desirable for space beams. Figure 2 shows
hand held ion beam cold welding tools being used to assemble girders. Perhaps
tools like these could repair leaks in living gquarters or to make
modifications to structures. The ion beam cold welding experiment should

represent tooling for a particular application selected after study and
consideration.
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ExpERNMENT TITLE: Lon Beam Cold Welding

(Experiment will depend upon a particular application selected after study and

PRCFOSED FLIGHT DATE -

OPERATIONAL DAYS REQUIRED -

YEAR

consideration)

w

s

.
—

MASS - KG
VOLUME:

STCRED: W x L x H
DEPLOYED: W xL < H
INTEINALLY ATTACHED (YES, NQ)
EXTEZRNALLY ATTACHED (YES, NQ)
FORMATION FLYING (YES, NO)

CRIENTATION (inertial, solar, sarth, other)

EXTRA-VEHICULAR ACTIVITY REQUIRED:

SET-UP: tHrs/Day
OPERATIONS: Hrs/ Pay
SERVICING: Hrs, Day

INTRA-VEHICULAR ACTIVITY REQUIRED:

SET-UP: Hrs, Day
CPERATIONS: Hrs, Day
SERVICING: Hrs, Day

PCWER REQUIRED:

£ 1.0 KW AC or DC (¢

Hrs, Dav
DATA RATE: None Megatzits second

DATA STORAGE: None Gigabirts
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Noa.

io. of davs

0. af davs

. of davs

No. of davs

No. of davs

ircle one)

No. of Jdays

af davs

[nterval

—--

[nrervz

{ntervai

[nter~ai
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EXPERIMENT TITLE: LARGE DEPLOYABLE REFLECTOR

PROPOSED FLIGHT DATE - 1997 YEAR

OPERATIONAL DAYS REQUIRED - _Not available  (Assembly: Weeks;

Servicing: davs)

M3 {two nackaze

M3

MASS - 30,000 KG

VOLUME:

STORED: w ¢ xL 18 txH * - 288
DEPLOYED: W 23 L 30 xH 25 - 1870
INTERNALLY ATTACHED ™© (YES/NO)

EXTERNALLY ATTACHED V&5 (YES/NO)

FORMATION FLYING TG (YES/NO)

ORIENTATION (inertial, solar, earth, other) other

EXTRA-VEHICULAR ACTIVITY REQUIRED: Data not vet available

SET-UP: Hrs/Day No. of days
OPERATIONS: Hrs/Day No. of days Interval
SERVICING: Hrs/Day No. of days Interval

INTRA-VEHICULAR ACTIVITY REQUIRED: Data not vet available

SET-UP: Hrs/Day No. of days
OPERATIONS: Hrs/Day No. of days Intervai
SERVICING: Hrs/Day No. of days Interval

POWER REQUIRED:

> KW AC or@circie one)

N/A Hrs/Day N/A _ No. of days
DATA RATE: N/A Megabits/second
DATA STORAGE: _V/A Gigabis
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EXPERIMENT TITLE: Technaloay Deyslonment Miceinn far ! arge Nenlaoyshnlg
Reflector i
Donald L. Agnew, Eastman Kodak Company, Government Systzms
Division, Rochester, New York 14650

PROPOSED FLIGHT DATE - __13ac YEAR
OPERATIONAL DAYS REQUIRED - ___ 360

MASS 7500 KG

VOLUME: '

STORED: W 4 xL 4 xH__18 - 288 M3
DEPLOYED: W 18 xL 24 xH__15 - 5430 M3

INTERNALLY ATTACHED NQ (YES/NO)
EXTERNALLY ATTACHED Yes — (YES/NO)
FORMATION FLYING N0 (YES/NO)

ORIENTATION (inertial, solar, earth, other) NTHED

EXTRA-VEHICULAR ACTIVITY REQUIRED:
SET-UP: 3 _ Hrs/Day 20 No. of days
OPERATIONS: 2 Hrs/Day 1 No. of days __ 20 Imterval
SERYICING: Hrs/Day No. of days _____ Interval
INTRA-VEHICULAR ACTIVITY REQUIRED:
SET-UP: 8 Hrs/Day 40 No. of days
OPERATIONS: _ 8 Hrs/Day 1 No. of days _ 10 _ Interval

SERYICING: 1 Hrs/Day 1 No. of days 30 Interval

POWER REQUIRED:

1 KW AC o@circle one)

8 Hrs/Day 50 __ No. of days

DATA RATE: 0.2 Megabits/secoad
DATA STORAGE: 1 Gigabits
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STRUCTURAL CONCEPTS RESEARCH FACILITY

OBJECTIVE:

DESCRIPTION:

SPACE STATION FACILITY TO INVESTIGATE

NEW STRUCTURAL CONCEPTS FOR FUTURE
SPACECRAFT. '

USE THE SPACE STATION TO DEVELOP AND TEST

NEW STRUCTURAL DESIGNS AND TECHNIQUES,

SUCH AS:

D
2)
3)
4)
5)
6)

ON ORBIT VACUUM CURING OF CCMPOSITES
INFLATED STRUCTURES

VAPOR DEPOSITION

ROTATING STRUCTURES

WIRE BRACING

ON ORBIT STRUCTURAL REPAIRS
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stpoctoeac CohcerT

EXPERIMENT TITLE:

E2553§192Céi f?%:u.sz/

joc +2 Y& == Cﬁ5400¢1;7/
PROPOSED FLIGHT DATE - YEAR 27397 KT »
c L T
OPERATIONAL DAYS REQUIRED -  [Fkpn FAC. CAn GG
_ 2039
MASS - $00 — /o0 KG °
L1)- 253-V510
VOLUME :
STORED W s xL 5~ xH 2 - 2 M3
DEPLOYED W ST xL /O x H s = z¢0 M3
INTERNALLY ATTACHED (YES/NO)
EXTERNALLY ATTACHED SZ (YES/NO)
FORMATION FLYING (YES/NO)

ORIENTATION (inertial, sclar, earth, other) AT
EXTRA-VEHICULAR ACTIVITY REQUIRED:
SET-UP: Hrs/Day No. of days
OPERATIONS: Hrs/Day No. of days ___ Interval
SERVICING Z. Hrs/Day 20 _ No. of days - 7 znterval
INTRA-VEHICULAR ACTIVITY REQUIRED: 4 iju-
SET-UP: Hrs/Day No. of days
OPERATIONS: Hrs/Day No. of days __ Interval
SERVICING Hrs/Day No. of days ____ Interval

POWER REQUIRED:

1- KW (Ac,adigg}(circle one)

j Hrs/Day
DATA RATE: Mgé;bits/second
DATA STORAGE: /Gigabits

S ot e
/

164

ccaspumal



OBJECTIVE:

DESCRIPTION:

Micro-METEORITE PROTECTION

INVESTIGATION OF NEW TECHNIQUES OF
MICROMETEORITE PROTECTION

TESTING NEW CONCEPTS IN MICROMETEORITE

PROTECTION, USING THE MICROMETEORITE
ENVIRONMENT OF THE SPACE STATION
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experMeNT TITLE: /000 VETIe020TE

\"‘ \ \
FooTeriess e iew.

N7
A,
PROPOSED FLIGHT DATE - [0C +~3Y/L  yrar EF Crew!s%
. Dl 7
OPERATIONAL DAYS REQUIRED - 04 eanma S7-390 < g
@ J Ot BrR osE H
MASS - - KG
=2 o232 7
VOLUME: = & o Gl )-252-7570
STORED W_ T xL——8 xH £ = [oO M3
DEPLOYED W 2= x L /70 x H ¢ = (0O M3
INTERNALLY ATTACHED (YES/NO)
EXTERNALLY ATTACHED ___x5 __ (YES/NO)
FORMATION FLYING (YES/NO)

ORIENTATION (inertial, solar, earth, other)

QnT 2alli

EXTRA-VEHICULAR ACTIVITY REQUIRED:

SET-UP: l Hrs/Day { No. of days

OPERATIONS: Hrs/Day No. of days __ Interval

SERVICING Hrs/Day No. of days __ Interval
INTRA-VEHICULAR ACTIVITY REQUIRED:

SET-UP: Hrs/Day No. of davs

OPERATIONS: Hrs/Day No. of days ___ Interval

SERVICING Hrs/Day No. of days ___ Interval
POWER REQUIRED:

/Ubﬂj’/ - KW AC or DC (circle one)

Hrs/Day No. of days

DATA RATE: ///" Megabits/second
DATA STORAGE: Gigabits
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ENVIRONMENTAL INFLUENCE ON STRUCTURAL DYNAMICS

OBJECTIVE: INVESTIGATE THE LONG TERM EFFECTS OF THE ORBITAL
ENVIRONMENT ON MATERIALS IN FRICTIONAL CONTACT
WITHIN JOINTS AND OTHER SURFACES IN CONTACT

DESCRIPTION: DATA ON CHANGES IN JOINT BEHAVIOR DUE TO WEAR,
COLD WELDING, ETC., WILL BE OF GREAT IMPORTANCE
TO SPACECRAFT DESIGNERS., A LONG DURATION
EXPERIMENT IS PROPOSED TO EXPOSE JOINTS TO:
1) DIFFERENT LOADING CONDITIONS
2) SPACE VACUUM ENVIRONMENT
3) SPACE THERMAL ENVIRONMENT
4) LoNG DURATION MICROSLIP WEAR

SKETCH: CANTILEVER

JOINT
////’- /////-BEAM

i

SPACE

STATION

NNNNN\N

AcTUATO

DATA COLLECTED FROM STRAIN GAGES AND
ACCELEROMETERS ATTACHED TO THE JOINT
AND THE BEAM.



gﬁéf Eu2on) mMeNTH — /VFLUBNCE om0,

EXPERIMENT TITLE:

S TRUC TV LA —

ol W O ,-

VT

PROPOSED FLIGHT DATE -

/oC + 'Z—Y& YEAR

o C.eﬁ‘cuée'y
Ky 2777

ONA A - - = o
OPERATIONAL DAYS REQUIRED 23 22 i GELOEE
MASS - 2 o0 XG ozizl
VOLUME: El17-253-787°
STORED W 2 x L 7 xH <& - o, M3
DEPLOYED W 2 x L > xH & = s, M3
INTERNALLY ATTACHED (YES/NO)

EXTERNALLY ATTACHED i (YES/NOQ)
FORMATION FLYING (YES/NO)
7
ORIENTATION (inertial, solar, earth, other) p A
e %Mt—
EXTRA-VEHIQ?LAR—AGTTVITY—REQUIHE5?‘\\\ - e{-@ -
- :L 5 e P Riains
ET-UP: <~ Hrs/Day No.~of days -
OPERATIONS: Hrs/Day No. of days Interval
SERVICING Hrs/Day No. of days Interval
INTRA-VEHICULAR ACTIVITY'RE”UIRED:
SET-UP: Hrs/Day No. of days
OPERATIONS: Hrs/Day No. of days Interval
SERVICING Hrs/Day No. of days Interval
-
POWER REQUIRED:
ol )
¢S/. KW (ﬁs/or DC (circle one)

Hrs/Day No.

DATA RATE:

DATA STORAGE: Gigabits
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EXPERIMENT TITLE: Polvmeric Materials for Space Mechanisms

PROPOSED FLIGHT DATE - 1984 YEAR

OPERATIONAL DAYS REQUIRED - 180

MASS - 6 KG

VOLUME:

STORED: W ___.13 CL b1 tH .22 - 012 M3
DEPLOYED: W __ .19 xL b1 xH __ .23 a_.018 MO
INTERNALLY ATTACHED _ No (YES/NO)

EXTERNALLY ATTACHED _Yes (YES/NO)

FORMATION FLYING No (YES/NQ)

ORIENTATION (inertial, solar, earth, other) ___Sgolar

EXTRA-VEHICULAR ACTIVITY REQUIRED:

SET-UP: o) Hrs/Day’ No. of days

OPERATIONS: 0.2 __ Hrs/Day 180 No. ot days | 7r Intervais
fautomatic)

SERVICING: 2 Hrs/Day No. ar days [ntervai

INTRA-VEHICULAR ACTIVITY REQUIRED:

SET-UP: 2 Hrs/Day No. ot davs
OPERATIONS: D) Hrs, Day No. ot days [nter~al
SERVICING: n Hrs/Day No. of days [nterval

POWER REQUIRED:
0.05 KW AC or@circie one)

24 Hrs/Day a9 No. of davs
DATA RATE: 0.001 Megabits/second
DATA STORAGE: 0.5 Gigabits

Stuarc A4. Loewenzna!
MASA Lewis Pesearsn

‘s, s~
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6 R T ' DO‘CZ
EXPERIMENT TITLE: /€A IPING ArO ol

—
|

LS s

. & e
PROPOSED FLIGHT DATE - /75 7-55 year
OPERATIONAL DAYS REQUIRED - (A€
MASS - <L KG
VOLUME :

STORED W x L x H - (.5 N3
DEPLOYED W x L x H - (75 )3
.

INTERNALLY ATTACHED YES/NO)
EXTERNALLY ATTACHED éfES/NO)
FORMATION FLYING (YES,/NO)

ORIENTATION (inertial, solar, earth, other)

EXTRA-VEHICULAR ACTIVITY REQUIRED:

-~ v -
SET-UP: < Hrs/Day L/“Z No. of days

- g
OPERATIONS: _ ¢ Hrs/Day </“£ No. of days

SERVICING Hrs/Day No. of days

INTRA-VEHICULAR ACTIVITY REQUIRED:

SET-UP: Hrs/Day No. of days
OPERATIONS: Hrs/Day No. of days
SERVICING Hrs/Day No. of days
POWER REQUIRED:
O R KW AC or DC (circle cne)

AS AP grs/pay No. of days

DATA RATE: Megabits/second

DATA STORAGE: Gigabits
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ASSEMBLY CONCEPT FOR CONSTRUCTION OF
ERECTABLE SPACE STRUCTURE

Waiter (Doug) Heard
Principal Investigator
NASA, Langley Research Center

In-Space Research, Technology & Engineering Workshop
Williamsburg, Virginia
October 8-10, 1985
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SPACE CONSTRUCTION DEMONSTRATION

EXPERIMENT
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